
































































































Figure 7: PV of predicted total annual cost of threatened species 
programmes per conservation status unit 2003-2012 
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The Stephens Island Frog programme has a similar PV of total annual costs per 

conservation status unit to the four plant and invertebrate species. If expenditure data 

is used to indicate the region of costs for a programme then reptiles may have a higher 

PV of total cost per unit than invertebrate and plant species. The Chevron skink 

programme had a PV of total annual expenditure from 1996 until 2001 of almost 

$300,000 but no improvement in its conservation status. The Otago and Grand Skinks 

programme had a PV of total annual expenditure of over $1.8 million from 1992 until 

2002, even though the conservation status of the species continued to decline. In 

contrast, the Brothers Island Tuatara, which is a member of the same subclass as the 

skink species, had a PV of total annual expenditure of just over $54,000 from 1990 

until 2002, and asmall improvement in its conservation status16
. 

The Campbell Island Teal programme has significantly lower PV of total annual cost 

per conservation status unit than the other four bird programmes. The programme's 

annual costs may stop after 2006 if it is fully funded and, as already noted, much of 

the actual costs of the programme are hidden. The cost of feeding for the captive 

breeding programme is included in the overheads for the Mt Bruce National Wildlife 

Centre, and the cost of maintaining wild populations is covered by the Southland 

Conservancy's quarantine budget (P. McClelland, personal communication, 

September 17, 2002). The PV of total annual costs per conservation status unit for the 

other four bird programmes is higher than for any species except for possibly the 

South Island Long-tailed Bat. Bats are the only land mammal species native to New 

Zealand and their management is expected to be effective at the sites that are 

16 The Tuatara's PV of total annual expenditure per conservation status unit over this timefr~me was 

about NZ$13,OOO. 
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managed, which is similar to the management of forest bird species, such as the 

Mohua and the Kokako (1. Lyall, personal communication, December 2002). 

Observations from the Recovery Group Leader Survey suggest that patterns of 

expenditure or expectations of funding for different taxa could influence the estimates 

of annual costs, and possibly the development of objectives, and these may be other 

factors for further research. Based on the results, the hypothesis that the annual and 

total costs of a threatened species programme are related to the species' taxon is 

accepted. As with habitat area, the results for some programmes indicate that 

additional factors may also be significant. For example, the programme for the 

Campbell Island Teal may. have a low PV of total annual cost per conservation status 

unit because the level of existing knowledge about the species may be high or the 

species is less K-selected in comparison to the other bird species. 

6.4.3 A species' K-selection within each taxon 

Hypothesis: Within each taxon, the annual and total costs of a threatened species 

programme are positively related to the degree to which a species is K-selected. 

Theoretical pattern: Within each taxon, the annual and total costs of programmes 

for threatened species that are extremely K-selected are higher than the costs of 

programmes for species that are less K-selected. 

In a theoretical assessment of the ability of bird species to recover from a reduction in 

numbers, Spurr (1979) argued that a species' ability to recover can be predicted by 
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considering its capacity for reproduction and dispersal. He suggested that a species 

with low reproduction and poor dispersal has a high risk of not recovering; a species 

with either low reproduction or poor dispersal has a medium risk; and a species with 

good reproduction and dispersal capacities has a low risk of non-recovery. Spurr 

identified the Kakapo, the Mohua, and the North Island Kokako as being amongst 

species with low reproduction and poor dispersal, and so have a high risk of not 

recovering after being heavily reduced. In this research, a species' K-selection, or the 

evolutionary selection of traits such as slower development, large body size and low 

birth rates, within each taxa is considered as an underlying explanatory factor for a 

programme's cost. The limited number of programmes for which cost data was 

available, however, means that K-selection can only be considered as a factor in 

determining the costs of programmes for bird species. 

The results for the five bird programmes point towards a species' K-selection possibly 

being an explanatory factor in the PV of total annual costs per conservation status unit 

(Figure 8), which matches the expected theoretical pattern. The Kakapo is the most 

extremely K-selected species, with breeding programmes in the wild and in captivity, 

and its programme has a high PV of total annual cost per conservation unit. In 

contrast, the Campbell Island Teal is far less K-selected and its programme has a low 

PV of total annual cost per conservation unit. The remaining three bird species are 

more K-selected than the Campbell Island Teal but not as K-selected as the Kakapo or 

the Black Stilt, which also has breeding programmes in the wild and in captivity. The 

Black Stilt and the Kakapo may, however, require breeding programmes in the wild 

and captivity because of their 'Critically Endangered' conservation status. The initial 
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Figure 8: PV of predicted total annual cost per conservation status unit 
2003-2012 and estimated K-selection for threatened bird species 
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conservation status of a species may affect the level of intensive management as a 

factor for further research on the costs of threatened species programmes. 

The value for a species' K-selection was dependent upon the assessment made by 

Recovery Group Leaders. Sensitivity analysis showed that, in the case of the five bird 

species, the use of more pessimistic or optimistic values for K-selection did not 

change the ordinal ranking of the programmes. As only one taxon could be 

considered, it is unclear whether to accept or reject the hypothesis that the annual and 

total costs of a threatened species programme are positively related to a species' K­

selection within each taxon. Further research on other taxa needs to use population 

viability analysis to deterrrtine the K-selection of a species (1. Innes, personal 

communication, March 10, 2003). The next section will illustrate how key factors 

may determine the total costs of threatened species programmes by influencing the 

timeframe over which the annual costs of a programme occur. 

6.5 The total costs of threatened species programmes 

6.5.1 The projected total costs 

Key factors that determine the annual costs of a threatened species programme will 

also determine a programme's total costs. For example, all of the prograrrimes for 

species that require less than or equal to one hectare of habitat per individual have a 

PV of total annual cost per conservation status unit of under $30,000. There may be 

additional key factors, however, that determine the total cost of a programme by 
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controlling the incidence of annual costs. Although the mean cost of a threatened 

species programme gives an indication of a programme's total cost, it is not possible 

to investigate the additional key factors without total cost data. As no DoC recovery 

group has ever been disbanded (P. Jansen, personal communication, June 3, 2003), 

there is not yet a total cost for any New Zealand threatened species programme. 

Although no total cost data exists, it is possible to calculate the projected total costs of 

the eleven threatened species programmes from the total annual cost from 2003 until 

2012 and the predicted further cost from 2013 onwards. Further cost is predicted from 

the mean estimated annual cost from 2010 until 201217 multiplied by the additional 

number of years it may takefor a species to reach 'Not Threatened'. The number of 

additional years is derived from the species' probable conservation status in 2012 and 

its mean annual rate of recovery from 2003 until 2012 if the programme is fully 

funded. Consequently, the projected total cost of a programme is dependent upon both 

the estimated annual costs of achieving the objectives developed for a species, the 

timeframe over which these costs occur, and that the programme is fully funded. The 

projected total cost is used to illustrate how a species' initial conservation status and 

its rate of recovery may be additional key factors in determining the total costs of a 

programme. 

The projected total cost does not forecast the total cost of any threatened species 

programme because it is based on at least three simplifying assumptions. First, it 

assumes that the recovery rate of a species is constant, which may not be realistic for 

17 The estimated annual costs of objectives appear to be constant for all programmes by 2010, and this 

occurs for many programmes by 2008. 
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any threatened species. A species' recovery rate is non-linear and it may be able to be 

described by a biological growth function, which is another area for further research. 

Second, it assumes that there is no timelag between the timing of annual costs and any 

subsequent improvement in the conservation status of a species. Active management 

may be able to be halted before a species reaches 'Not Threatened', which will reduce 

the total cost of a programme. For example, the estimated annual costs for the 

Campbell Island Teal could cease after 2006 if the programme is fully funded but the 

conservation status of the species could improve from 'Serious Decline' to 'Range 

Restricted' over the following three years. 

Third, the projected total cost assumes that a threatened species is able to recover to 

the point where self-sustaining popUlations occur throughout its natural range, which 

may be unrealistic for all species because of permanent loss of habitat and persistent 

threats from introduced pests. The Kakapo programme's recovery goal in 1989 was to 

increase its numbers to more than 500 individuals on at least two predator free 

islands, which was later revised to establishing one unmanaged population in a 

protected habitat and two or more other populations that may require ongoing 

management. The total population of the Kakapo in 2002 numbered sixty-two adults 

and twenty-four chicks located on Codfish and Chalky Islands. Unless a species 

recovers to 'At Risk' or 'Not Threatened' the costs of a programme are likely to 

continue. For example, the North Island Kokako will still be management dependent 

even when it has reached the recovery goal of restoring the total population to around 

2,500 by 2020 (J. Hudson, personal communication, September 20, 2002). 
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6.5.2 A species' initial conservation status and recovery rate 

Hypothesis: The total costs of a threatened species programme are related to the 

species' initial conservation status and its rate of recovery. 

Theoretical pattern: The total costs of programmes for species that are more 

threatened and / or have a low rate of recovery will be higher than the total costs of 

programmes for species that are less threatened and / or have a higher recovery 

rate. 

The projected total costs of the eleven threatened species programmes shows how a 

species' initial conservation status and its rate of recovery may be additional key 

factors in determining the total costs of a programme (Figure 9). All of the eleven 

threatened species were 'Acutely Threatened,]8 in 2002. The number of years from 

2002 that it would theoretically take for each species to improve from either 

'Critically Endangered' 'Endangered' or 'Vulnerable' to 'Not Threatened' are 

recorded above each result. The projected total costs for the Stephens Island Frog, 

Mohua, Black Stilt and Kakapo are shaded from dark to light to reflect increasing 

uncertainty in the medium to long-term. The projected total cost of the South Island 

Long-tailed Bat programme is not presented because the recovery rate of the species 

from 2003 until 2012 is unknown. 

18 The threat categories in 'Acutely Threatened' are 'Vulnerable', 'Endangered' and 'Critically 

Endangered' (Molloy et al., 2002: 11). 
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Figure 9: Projected total costs of threatened species programmes from 2003 
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The effect of the timeframe can be seen by comparing the projected total costs for 

different threatened species programmes. The Stephens Island Frog was more 

threatened than the Campbell Island Teal and less threatened than the Flax Snail in 

2002 but its programme has a similar projected total cost because it has lower 

estimated annual costs and a lower predicted rate of recovery. The North Island 

Kokako was more threatened than the Mohua in 2002 but its programme has a similar 

projected total cost, even though its estimated annual costs are higher, because it has a 

higher predicted recovery rate. The Black Stilt and the Kakapo were both Critically 

Endangered in 2002 and have similar projected total costs, even though estimated 

annual costs for the Black Stilt programme are higher, because the species has a 

higher predicted rate of recovery than the Kakapo. 

6.5.3 The PV of projected total costs 

The PV of projected total costs of the eleven threatened species programmes are 

lower than the programmes' undiscounted projected total costs (Figure 10). The effect 

of discounting, however, is uneven across the programmes because of differences 

particularly in the timeframes need~d for the conservation of the species. Discounting 

alters the positions of programmes that may have extremely long timeframes. The PV 

of projected total cost for the Stephens Island Frog programme is lower than that for 

the P. patulum programme, and the PV of projected total cost for the Mohua, Black 

Stilt and Kakapo programmes are lower than that for the North Island Kokako 

programme. 

The use of a positive discount rate, therefore, may decrease the significance of a 

species' initial conservation status and its recovery rate as possible key factors in 
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Figure 10: Projected total costs of threatened species programmes and 
the PV of projected total costs using a discount rate of six percent 
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determining the costs of threatened species programmes. How much their significance 

is reduced is dependent upon the choice of discount rate. Any existing budgets in 

recovery plans for threatened species either in New Zealand or overseas, however, do 

not discount the costs of programmes. The hypothesis that the total costs of a 

threatened species programme are related to the species' initial conservation status 

and its rate of recovery needs to be investigated in further research when total cost 

data is available. The next section presents the results of the potential effects of the 

budget constraint and relaxing the budget constraint on the costs of threatened species 

programmes. 

6.6 The budget constraint 

The PV of predicted total annual costs of the eleven threatened species programmes 

from 2003 until 2012 is NZ$33.7 million, compared to the PV of expected total 

annual funding of NZ$15.1 million indicates that threatened species conservation in 

New Zealand will operate under a budget constraint (Figure 11). The evaluation of the 

budget constraint for the eleven threatened species programmes over the time frame is 

the difference between the PV of funding and the PV of cost, or NZ$18.6 million. The 

budget constraint means that a decision to allocate funding to a threatened species 

programme will have an opportunity cost in terms of the protection of other species at 

risk. To identify the opportunity cost, however, it is necessary to prove that an 

alternative species programme (or programmes) has been denied funding as a direct 

result of such a decision. 
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Figure 11: PV of predicted total annual costs and PV of expected total annual funding 
of threatened species programmes 2003-2012 
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The results show that the programmes for the Stephens Island Ground Beetle19
, 

Climbing Everlasting Daisy, P. Patuium, Campbell Island Teal, and Flax Snail need 

comparatively few resources to improve the species' conservation status but are 

allocated minimal funding, sometimes on an irregular basis, or have to source funding 

from general budgets. They also show that the programmes for the Mohua, South 

Island Long-tailed Bat, Black Stilt, and North Island Kokako need comparatively 

more resources but are only allocated partial funding. In particular, the South Island 

Long-tailed Bat programme appears to be critically underfunded: it expects to receive 

1.5 percent of the cost of achieving the species' objectives. The Stephens Island 

20 . 
Frog· and the Kakapo programmes are expected to continue to be fully funded. 

For the programmes that receive minimal or partial funding, the mean expected 

funding is equal to twenty-eight percent of costs. As a consequence, the ponservation 

of species may be delayed, which could in tum increase both the risk of further 

decline, or even extinction, of species and the total cost of the programmes. The issue 

is similar to that which can exist in the health sector, where under-funding can create 

waiting lists for treatment that may delay a patient's recovery, and ultimately increase 

the risk to the well-being of the patient and the total cost of health care. 

The PV of costs per conservation status unit compared to the PV of funding per 

conservation status unit indicates that the mean cost of most of the programmes that 

19 The Stephens Island Ground Beetle programme receives all of the funding that it requires from the 

general Stephens Island management operating budget (c. McGuinness, personal communication, 

September 17, 2002 
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receive minimal or partial funding could be significantly reduced and the conservation 

of the species hastened if fully funded (Figures 12 and 13). The mean cost of the 

programmes for the Climbing Everlasting Daisy, P. Patuium, North Island Kokako, 

Mohua and Black Stilt may decrease if the programmes are allocated funding equal to 

100 percent of costs. The mean cost of the Campbell Island Teal and Flax Snail 

programmes may marginally increase if the programmes are fully funded, but the 

value of a possibly more rapid recovery of the Flax Snail may outweigh the additional 

cost per conservation status unit for this programme. 

The estimated cost of achieving the objectives for each of the programmes in 2003/04 

ranges from NZ$5,000 for the Stephens Island Ground Beetle to NZ$1.53 million for 

the North Island Kokako. Together, the total cost of the eleven programmes is 

NZ$5.97 million, which is equivalent to 16.7 percent of the expenditure on Output 

Class D5: Management Services: Protected Species and Island Habitats in 2001/02, 

which is the latest year for reported expenditure (DoC, 2002). In contrast, the total 

expected funding for the eleven programmes is NZ$2.86 million, or 8.0 percent of 

expenditure on Output Class D5 in 2002/02. Overall, the eleven threatened species 

programmes appear to be allocated about half of the funding that is needed to achieve 

the species' recovery objectives. Extra funding, over and above the $16.5 million 

provided as part of the NZBS funding package for mainland habitat restoration and 

species recovery programmes, is needed to achieve Goal Three in the New Zealand 

Biodiversity Strategy. 

20 Expected annual funding is higher than annual cost for the Stephens Island Frog programme because 

extra funding is to be allocated in case of disease (F. Begley, personal communication, November 7, 

2002). 
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If extra funding equivalent to a PV of $18.6 million is allocated to the eleven 

threatened species programmes from 2003 until 2012 then additional improvements in 

the conservation status of the species may be achieved by the end of the timeframe 

(Figure 14). Fully funding the programmes could improve the conservation status of 

P. patulum to 'Range Restricted'; the Climbing Everlasting Daisy and North Island 

Kokakos' conservation status to 'Gradual Decline'; the Flax Snail and Mohua to 

'Serious Decline'; and the conservation status of the Black Stilt from 'Critically 

Endangered' to 'Endangered'. Fully funding the Campbell Island Teal programme is 

not expected to improve the conservation status of the species beyond that which the 

expected funding could achieve by 2012. It is also not expected to improve the 

conservation status of th<;: South Island Long-tailed Bat but it could make 1-:.: ,'_:: 

improvements in the species' conservation status possible after 2012. 

The eleven programmes directly represent 1.8 percent of the 603 New Zealand 

species classified as 'Acutely Threatened' (Hitchmough, 2002). Although this is a 

small proportion of New Zealand's threatened species, other species benefit from the 

programmes, which creates the potential for economies of scope. P. patulum, the 

Climbing Everlasting Daisy, and the South Island Long-tailed Bat have 

'complementary species', and the Kakapo, North Island Kokako, Mohua, and Black 

Stilt all act as umbrella species. For example, the protection of large tracts of habitat 

for the Black Stilt automatically protects the Wrybill (Anarbynchus frontalis), the 

Black-fronted Tern (Sterna albostriata), and the Robust Grasshopper (Brachaspis 

robustus). The effectiveness of an umbrella species as a 'short-cut' in threatened 

species conservation is, however, yet to be proved (Simberloff, 1998; Caro and 

O'Doherty, 1999; Andelman and Fagan, 2000). The eleven programmes may also 
~- ' ' 
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include a disproportionate number of higher cost programmes, such as that for the 

Kakapo, but they do not include the Kiwi programme, which receives more funding 

than any other programme (C. Carter, personal communication, October 18, 2002). 

6.7 Conclusion 

The task of estimating the costs of threatened species programmes is complex and the 

results of this research are, therefore, subject to uncertainty. The complexity of the 

task, however, underlines the central point that programmes have specific costs. 

Variations in the costs of threatened species programmes are marked but it appears 

that, comparatively, there are more lower cost programmes and a few that are higher 

cost. A cross-case analysis of the results identified habitat area as a key factor in 

determining the annual costs of a threatened species programme, and a species' taxon 

as an underlying explanatory factor that determines a programme's annual costs, and 

possibly its total cost. As a consequence, New Zealand threatened species 

programmes that require large tracts of habitat and are for bird or mammal species are 

likely to have higher costs than programmes that require less habitat or are for other 

taxa, such as plants and invertebrates. A proper understanding of this is important if 

the conservation ofthreatened species is to be maximised. 

The cross-case analysis also indicated that K-selection may possibly be an underlying 

explanatory factor in determining the annual and total cost of a programme for 

threatened bird species, although further research is needed on the costs of 

programmes for other taxa to confirm this. The type of threat facing a species does not 
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appear to be a key factor, however, but further research is needed into programmes for 

species that face immediate threats other than predation and habitat loss. The cross­

case analysis illustrated how the initial conservation status of a species and its 

recovery rate may determine the total cost of a programme but it was unable to 

investigate these factors because there is not yet a total cost for any New Zealand 

threatened species programme. The results of this research indicate that there may be 

correlations between the factors that are influenced by the biological characteristics of 

a threatened species, such as habitat area and a species' taxon, or K-selection and 

recovery rate. If more data of these or other factors becomes available in further 

research then a formal multivariate analysis could be conducted. 

The projected costs of the eleven threatened species programmes from 2003 until 

2012 are more than twice the expected level of funding for these programmes. Some 

programmes for species such as plants and invertebrates need comparatively few 

resources but are allocated minimal funding or have to source funding from general 

budgets. Other programmes for species such as birds need more resources but are only 

allocated partial funding. The effects of the budget constraint on many of these 

threatened species programmes are to inflate the cost of the programmes over time 

and to delay the possible conservation of the species. The shortfall in funding means 

that a decision to allocate funding between programmes will have an opportunity cost 

in terms of the protection of other species at risk of extinction. An allocation of 

funding to a programme that has a high cost and / or is for a species with a low 

possible recovery rate means it will be necessary to forego funding to a programme(s) 

that is low cost and / or is for a species with a high possible recovery rate. This will 

reduce the number of threatened species that can be conserved for a given budget. 
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7 Conclusion 

The aim of this research was to improve the formal understanding of the costs of 

threatened species programmes by investigating the specific form of the cost function. 

To achieve this aim, a multiple case study analysis was conducted of the costs of New 

Zealand threatened species programmes. Data was collected and analysed from a 

survey of the Department of Conservation's Recovery Group Leaders for eighteen 

threatened species programmes: cost and expenditure data was available for eleven 

programmes, and expenditure data was provided for an additional seven programmes. 

A cross-case analysis of the results for the eleven programmes was then used to test 

hypotheses developed from the theorised characteristics of the cost function. Although 

the results are subject to uncertainty, habitat area and a species' taxon were identified 

as two factors that determine the specific costs of New Zealand threatened species 

programmes. The results also indicated the effects of the budget constraint on those 

costs. 

The purpose of this chapter is to use the main findings of this research to review the 

characteristics of the cost function for New Zealand threatened species programmes, 

to highlight the contribution of this research to the sum of knowledge on the subject, 

and to identify areas for further research. It will also consider the policy implications 

of this research and make recommendations for conservation of threatened species in 

New Zealand. The cost function was based on Swanson (1994) and described the PV 

of the cost of a threatened species programme over time as a factor, inter alia, in a 
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cost-benefit ranking criterion adapted from Metrick and Weitzman (1998). It was 

proposed that the cost of a programme in a single time period is determined by the 

costs of the base natural resources and the management services needed to maximise 

the conservation of a threatened species. The cost function also stated that a 

programme's cost over time is determined by the costs in each time period and a 

species' extant population and recovery rate, which together acts as a controlling 

mechanism on these costs. 

First, it was found that the area of habitat required for management of a threatened 

species appears to be positively related to the annual cost of the eleven threatened 

species programmes. This indicates that the quantity of base resources required for the 

survival of New Zealand threatened species is a variable in the costs of providing 

services to manage the indirect and direct threats facing the species (Equations 3b and 

3c). The minimum habitat area needed by an individual P. patulum and the Climbing 

Everlasting Daisy underlined that a supply of base natural resources is an essential 

input in the cost function, although a more encompassing measure of the quantity of 

base resources than mean habitat area needs to be developed. The finding supports 

both Wilcove and Chen's (1998) conclusion that the costs of managing species' 

habitats are significant and Main, Roka and Noss' (1998) proposition that the costs of 

public ownership of habitat must include operating or management costs. 

The quantity of base resources may also be a variable in the cost of their supply to a 

species in a certain time period (Equation 3a). The cost of supplying base resources, 

however, was not investigated because New Zealand's existing system of national 

parks and reserves means that the costs or 'rent' for base resources are not usually 
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included in the cost of a threatened species programme. It is concluded that the 

quantity of base resources is a variable in the cost function for a threatened species 

programme in a single time period (Equation 3). The costs of habitat acquisition need 

to be calculated for the results to be able to be compared with those for threatened 

species programmes internationally. If the costs are positive then the significance of 

base resource quantity as a variable may increase, although this may not necessarily 

be true for the costs of freshwater and marine species programmes. Its significance 

may also increase if all of the costs of habitat restoration and control of threats from 

other conservation budgets are included in the results. 

Second, it was found that the . types of threats and the numbers of threats facing a 

species do not appear to be closely related to the annual costs of the eleven threatened 

species programmes. All of the threatened species studied face either predation, 

habitat loss, or have a small population as a result of decline caused by predation and 

habitat loss, as their most immediate threats. This indicates that the costs of 

management for both indirect and direct threats (Equations 3b and 3c) for New 

Zealand threatened species are determined by factors other than the type of threat. The 

finding raises questions whether Abitt and Scott's (2001) discussion about differences 

in management between threatened species in the United States is relevant in the New 

Zealand context. 

A possible alternative factor to types of threats may be the level of existing 

knowledge about a species, which appears to influence the costs of achieving survey, 

monitoring, and research objectives in the creation of a management regime. 
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Third, the research illustrated how the initial conservation status of a species and its 

recovery rate may determine the total costs of the eleven programmes. It also 

illustrated how the use of a positive discount rate in calculating the PV of the total 

cost reduces the possible importance of these two variables. A species' extant 

popUlation and recovery rate were not investigated as variables in the mechanism 

controlling the cost of a threatened species programme over time (Equation 4a) 

because there is not yet a total cost for any New Zealand threatened species 

programme. The research supports Doremus and Pagel's (2001) conclusion that most 

species will remain threatened in the long term. Despite the lack of total cost data, 

identification of a small popUlation as the most immediate threat for the Kakapo and 

the Stephens Island Frog underlined that an extant popUlation is an essential input in 
. . 

the cost function for a threatened species programme. 

Fourth, it was found that a species' taxon is related to the annual costs and possibly 

the total costs of the eleven threatened species programmes. The costs of programmes 

for plant and invertebrate species are comparatively low, while the costs of 

programmes for bird species are higher. The only land mammal species native to New 

Zealand are bats and their management is expected to be similar to that for forest bird 

species. This finding indicates that a species' taxon is a background variable in the 

cost function for New Zealand threatened species. It also confirms Doerksen et al.' s 

(1998) findings that there is a wide range in the average total costs of management for 

different taxa. 

Fifth, a species' K-selection within each taxon was investigated as a variable only for 

bird species because of the limited number of programmes studied, but it appears to 
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be positively related to annual and possibly total costs. This finding supports Spurr's 

(1979) argument that a species' ability to recover can theoretically be predicted by 

considering its capacity for reproduction and dispersal. A species' K-selection may, 

therefore, be a background variable, although population viability analysis needs to be 

used as a measure of the variable. 

Finally, the research also found that the projected costs of the eleven threatened 

species programmes from 2003 until 2012 are more than twice the expected level of 

funding. This finding confirms that a manager's production decision is often subject 

to a budget constraint and that funding allocation decisions will have an opportunity 

cost in terms of the proteQtion of other species at risk. Some programmes need 

comparatively few resources but are allocated minimal funding or have to source 

funding from general budgets, while other programmes need comparatively more 

resources but are only allocated partial funding. If fully funded then the costs of those 

programmes could be reduced and the recovery of species could be hastened. It is not 

anticipated, however, that any of the eleven threatened species could reach 'Not 

Threatened" by 2012, which challenges Doerksen et al. 's (1998) assumption that 

species could be recovered over a five-year period. 

This research represents the first time that economic theory and empirical evidence 

have been used to develop a model of the costs of management for threatened species. 

By investigating the specific form of the cost function, this research has provided the 

basis for a formal understanding of the costs of threatened species programmes. 

Further research may reconsider the assumptions used in the cost function. For the 

cost of a programme in a single time period it was assumed that the quantities of 
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inputs are fixed, the costs of the inputs are discrete, and the most cost-effective 

combination of inputs is used. For a programme's cost over time it was also assumed 

that the prices of inputs are constant, expenditure on inputs and a species' recovery 

occur in the same time period, and technology is constant. For example, the results for 

the Campbell Island Teal highlighted that there may be a time1ag between the costs of 

inputs and a species' recovery. Also, the North Island Kokako and the Mohua 

programmes have shown that adaptive management strategies and knowledge gained 

from the management of other species can create technological change. 

Three other areas for further research revolve around the remaining variables in the 

model, other possible variables, and the costs of other species programmes. First, a 

threatened species' K-selection, initial conservation status and recovery rate need to 

be investigated as variables in the cost function. Second, the level of existing 

knowledge about a species, intensive management, patterns of expenditure or 

expectations of funding for different taxa need to be explored as other possible 

variables. Third, research is also needed into the costs of the additional seven 

threatened species programmes, the costs of programmes for species facing different 

types of threats, the costs of programmes for freshwater and marine species,· and the 

costs of threatened species programmes internationally. If this research is completed 

then the results could be used to specify a single equation model that is statistically 

estimated to explain the cost of threatened species programmes. 

This research has important implications for threatened species conservation in New 

Zealand. It has shown that it is possible to collect information on the costs of New 

Zealand threatened species programmes. Furthermore, it has demonstrated that if 
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information on the costs of threatened species programmes is collected then it could 
f···:·:;········ 

be used to conduct cost-effectiveness analysis (Cullen et at., 2001: Cullen et at., 

2002). This would be useful in indicating how successful the Department of 

Conservation is in achieving the aim of its Statement of Intent in terms of the 

conservation of threatened species. Cost information could also be useful for 

forecasting the possible outcomes of different policy goals for the allocation of 

funding (Doerksen et at., 1998), and in gaining sufficient funding for threatened 

species conservation (Wilcove and Chen, 1998). Overall, there is an urgent need for 

information on costs if the conservation of New Zealand's threatened species is to be 

maximised. 

Recovery plans state the DoC's intentions for the conservation of a species and serve 

to guide the Department in the allocation of resources. It is recommended that 

estimates of the annual costs of achieving the objectives developed for a threatened 

species are included in the preparation of recovery plans. Cost estimates are not 

necessarily a commitment to funding for a programme, but they encourage 

understanding of the resources that are needed to accomplish the recovery goal for a 

threatened species. It is recommended that cost-effectiveness analysis of threatened 

species programmes is conducted and the cost of a programme and a species' possible 

recovery rate is included as factors in priority ranking systems for the allocation of 

funding to threatened species programmes. Finally, it is recommended that the costs 

of threatened species programmes are included in funding applications for threatened 

species conservation. 
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Appendices 

Appendix A 

Office of Hon Chris Carter 
MP forTe Atatu 
Minister of Conservation 
Minister of Local Government 
Minister for Ethnic Affairs 

1 8 OCT 2002 

Emma Moran 
Commerce Division 
Lincoln University 
POBox 84 
LINCOLN 

Dear Emma 

Thank you for your email of 17 June 2002 asking about expenditure patterns on kiwi 
conservation relative to other species. I am sorry it has taken time to reply but I understand 
that you have been in direct contact with my department on your thesis requirements. 

I can confirm that kiwi recovery work is funded through the Department of Conservation's 
base allocation and through a special allocation of New Zealand Biodiversity Strategy 
funding. In addition, funding is received through sponsorship. It is estimated that 
approximately $2.7 million per annum is spent on kiwi work compared with $0.9 - $1 million 
per annum on kakapo work. Appendix 1 contains the information on which these estimates 
were made. Kiwi and kakapo are considered to be the two best funded species recovery 
programmes operated by the department. 

I hope you are now conversant with the way the department organises its flllancial 
information on conservation projects and its expenditure on species recovery work. I hope 
your thesis is proceeding well. 

y ours sincerely 

Hon Chris Carter 
Minister of Conservation 
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Appendix 1 

Kiwi 

Base allocation and sponsorship for kiwi work are estimated to be worth approximately $800, 
000. 

New Zealand Biodiversity Funding For The Five Kiwi Sanctuaries (GST exclusive) 

2000/01 2001102 2002/03 2003/04 2004/05 

1, 636, 000 1, 590, 000 1, 573, 000 1, 572, 000 2, 107, 000 

Other New Zealand biodiversity Funding allocations for kiwi work (GST exclusive) 

2000/01 2001102 2002/03 2003/04 ·2004/05 

223, 974 267,910 279, 600 280, 000 308,000 

Kakapo. 

A total of between $900, 000 and $1, 000, 000 is spent on kakapo per annum. With larger 
amounts being spent in the years when kakapo breed. This is made up of: 

• c. $740, 000 base allocation for kakapo work - since 1996/97. All work on 
kakapo is organised through the kakapo team. 

• $175, 000 on average from sponsorship - draw down depends on breeding. 
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Departln.en[ of Conservation 
Te Papa Atawhai 

File ref: LCO-01 and SPP:0004 

ErnmaMoran 

Cmnmerce Division 

Lincoln University 

POBox 84 

Canterbury 8150 

12 August 2002 

DearErnma 

I have considered your reque~t for the data to assist with your Master's thesis topic, 
specifically for data on ·12 threatened species recovery programmes which involves 
completion of a questionnaire on annual expenditure on the species over the past 10 
years, and predicting the cost of funding all the objectives in the recovery plan over the 
next 10 years. This would be carried out with recovery group leaders collating and 
calculating the information required to complete the questionnaire. In considering your 
request I have taken into account the time estimates and comments from the trial where 
three recovery group leaders completed the questionnaire. 

1. The Department will provide information on annual expenditure on 12 species over 
the past 10 years with the request being treated as an Official Information Act 
Request. There will be a charge for providing this information and the Department 
does not consider it appropriate to provide any remission in charges in this case. It is 
estimated that it will take between approximately 12.5 - 27 hours for recovery group 
leaders to collate this information for 12 species (Refer to Appendix 2). Chargeable 
hours have been calculated to cost approximately $874 - $1,976 (including GS1) 
[Refer to Appendix 4]. It will be necessary for you to pay a deposit of $800 
(including GS1). 

2. I am enclosing copies of the information put together by recovery group leaders for 
an exercise in the Recovery Group Leaders workshop held in May 2001. The 
exercise was a Guestimate of Species Recovery Expenditure. While this information 
does not match the precise requirements of your questionnaire, it may be of use to 
you as it gives a ball park guess of what it would take to recover various species. 

3. The Department does not hold information that predicts the cost of funding 
individual objectives in recovery plans over the next 10 years and would have to. 
create it. This work is not within the scope of the Official InformationAf:.t (it is not 
information held by the Department) . You can put your request for this 
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information to individual recovery group leaders Conservators, who have the ability 
to decline the request for recovery group leaders to provide new information. As the 
request would impose a fairly substantial burden of work on staff whose time is 
already committed. Where Conservators agree to provide this information there will 
be charge for the time spent on the request. The charge will be $38 (GST inc.) for 
every half hour or part. It is estimated that it will take between approximately 12.5 -
27 hours for recovery group leaders to collate this information for 12 species (Refer 
to Appendix 2), this would cost approximately $950 - $2, 052 (GST inc.) [Refer to 
Appendix 4J. 

Please confinn whether you wish to proceed with your request. GJntact Pam Cromarty 
to finalise the list of species which you are requestmg data on. If you proceed with your 
request she will also contact Conservators over the request for· information on past 
expenditure and will provide you with contact details for the GJnservators responsible 
for the Recovery Group Leaders you want to provide new information. 

Yours sincerely 

.I 
./ 

Allan Ross 

Acting Regional General Manager, Central 
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Appendix 1: Trial of Questionnaire 

Species Recovery Features of the Time to fill in Comments 
Group Leader recovery programme ques tionnaire 

black stilt Andrew Grant Single species, iA hour Had already collated past 
conservancy species expenditure for other requests & 

had forecast future costs, so 
information readily available 

bats John Lyall and Multiple species and 8 hours Still took time to get rough 
Colin multiple conservancies estimates. Had to contact other 
O'Donnell conservancies to get past 

expenditure figures. 

kakapo Paul Jansen Single species - centrally 2 hours Kakapo costs very discrete, one 
co-ordinated allocation covers operating and 
programme salaries. Would be a huge task for 

kiwi. 

Appendix 2. Estimate of Time to complete request 
Species (requires Recovery Group Features of the recovery Time to fill in 
confinnation with Leader programme questionnaire 
Emma) 

New Zealand Sealion No recovery 
group, this plan is 
not used - suggest 
it is replaced with 
a plant 

1 weta species Ian Miller single species, may be multiple 1-4 hours 
conservancIes 

2 frog species - Archy's Avi Holzapfel Multiple species, multiple 8 hours including input 
and Hochstetter's conservancies plus SRU input from other conservancies 

1 species (Otago or Dave Houston single species, single conservancy 1-4 hours 
Giant?) skink plus SRU input 

1 tuatara species Peter Gaze· single species, single conservancy 1 hour 
plus SRU input or8 hours 
or multiple specie~, multiple 
conservancIes 

1 coastal cress species Phil Knightbridge Single species, mostly multiple 2-4 hours 
conservanc1es 

Pittcsporum patulum Nick Head Single species, multiple conservancies 2-4 hours 
, 

1 tree daisy species Brian Rance - multiple species, mG>stly multiple· 2-8 hours 
(Ciearia) suggested conservancIes 

replacement for 
NZ sealion 

1 invertebrate species Carl McGuiness ? '2 hoUrs 
(Clrabid species?) 
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Black Robin or Chatham Hilary Aikman Single species, single conservancy and 2-4 hours 
Island T aiko NGO 

Saddle back or Pete McOelland Single species, single conservancy & 2 hours 
Subantarctic Teal MtBruce 
(Campbell?) 

Yellow-eyed Penguin Bruce McKinlay Single species and multiple 2-8 hours 
conservancIes 

Estimate of Total Time 25-54 hours 

Appendix 3 Remission of Charges 

Factors to consider in Student's view The Department's view 
remission of charges 

Payment might cause the Emma has indicated that The charges may cause hardship. 
applicant hardship payment is likely to cause her 

hardship as it is likely to be in 
excess of her masters budget. 

Estimated charges $874 - $1,976 

Remission or reduction of the 'Emma's view is that her use of It's the department's view that 
charge would facilitate good, the information would be of use this information will be of limited 
relations with the public or assist to the department value. 
the department in its work The ball park! rough estimate 

nature of the information that 
recovery group leaders will be 
able to provide and the 
disclaimers associated with the 
estimates mean that the 
information at best can be used 
to provide another view on how 
to set priorities for species 
recovery planning. It is very 
unlikely that it will provide 
brilliant new insights on the issue . 

. Rather it is likely to confirm what 
threatened species managers 
already know intuitively. Returns 
on the time investment of 
recovery group leaders are 
expected to be low (25 - 54 
hours work). 

The department is undertaking a 
wider exercise relating to how it 
undertakes its business under the 
NHMS project (which includes 
the Measurement of 
O:>nservation Achievement 
project). 

-

Remission or reduction of the Emma's view is that the It is the Department's view that 
charge would be in the public information is likely to contribute the information would be of 
interest because it is likely to significantly to public interest to the requester and a 
contribute significantly to public understanding of the activities of narrow segment of interested 
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understanding or, or effective the government as it will be people, rather than the public at 
participation in, the operations or published. 
activities of the government, and 
the disclosure of the information 
is not primarily in the commercial 
interest of the requester. 

Appendix 4. Estimate of charges 

Official Infotmation Act Charges: 

1st hour is free. 

First chargeable 1;2 hour or part $38 

Each additional half hour or part $38 

Charges fO.r new inf()nnation 

large. 

. $38 for each half hour or part spent preparing new information 

Total tim-e estimate Estimate for Exiting 
information 

Estimate cif hours 25-54 12.5 - 27 

Chargeable hours (total 11.5 - 26 
hoW'S less 1 hr) 

Estimate of Charges $874 - $1,976 (GST int.) 
($38 per 30 mins) 
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Appendix B 

The Recovery Group Leader Survey 

Letter of introduction 

Dear ??Recovery Group Leader???, 

PO Box 84 

Lincoln University 

Phone (03) 325 2811 - 8354 

morane@lincoln.ac.nz 

30106/02 

I am writing to you as part of my thesis research on threatened species programmes. 

My research aim is to investigate the costs of recovery for New Zealand threatened 

species. About 1,400 native species are classified by the Department of Conservation 

as having a conservation status from Critically Endangered to Range Restricted. The 

Department, however, was only able to spend $35 million on management services 

for protected species and island habitats in 2000/01. Information on recovery costs is 

important for the success of attempts to gain enough resources for conservation, and 

for the setting of priorities to allocate these resources between threatened species. 

I am sending a one-page questionnaire (as an excel document) by email to each of the 

Recovery Team Leaders to obtain data on the threatened species that have a draft or 

published recovery plan. The questionnaire is based on the approach used by the U.S. 

Fish and Wildlife Service, which is required to include the estimated costs of actions 

in its recovery plans. It is also similar to the budgets in the Kiwi, Native Frog and 

Chevron Skink recovery plans. The questionnaire uses quick estimates of the costs of 

achieving the objectives in the recovery plan to calculate the recovery cost for a 

species. The estimates will also be useful for highlighting the key factors that 

determine the relative recovery costs for threatened species. 
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I would appreciate it if you could complete and return the questionnaire for the 

??species??? by 30 September 2002. An example of a completed questionnaire for the 

Black Stilt, and a continuum for estimating the conservation status of the species are 

included with this letter. The excel document will have further explanations attached 

as 'comments' to the question cells. This research is funded through Lincoln 

University and a scholarship from Massey University. My thesis supervisors are Dr. 

Ross Cullen and Dr. Ken Hughey. If you have any comments or you would like more 

information then please contact me, and thank you in advance for your help with my 

research. 

Yours sincerely, 

Emma Moran 
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Qu estionnaire 

Species 

Conservancies 

Reciprocal species 

K or r-selected 

Habitat area 

Causes of decline 

Current threats 

Current status 

Recovery goal 

Recovery status 

Estimated recovery year 

Estimated recovery cost 

Annual past expenditure (to nearest NZ$10,0001 

lFinancial year 199011 199112 1992/3 1993/4 1994/5 1995/6 

Irotal expenditure 

Conservation status 

Ann 1 futu fi d' ua re un l1}g an d t f b' t cos s 0 0 >Jec lVes (t o neares tNZ$10 000) , 
!Financial year 2003/4 2004/5 2005/6 2006/7 2007/8 2008/9 

[otal funding 

Conservation status 

lRecovery objective 1 

lRecovery objective 2 

lRecovery objective 3 

lRecoverY objective 4 

l8:ecovery objective 5 

~ecovery objective 6 

~ecovery objective 7 

Recovery objective 8 

~ecovery objective 9 

~ecovery objective 10 

Recovery objective 11 

~ecovery objective 12 

Total recovery cost 

Conservation status 

177 
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Explanations attached to cells as comments 

Species Common name(s) and species. 

Conservancies The key conservancies for this species. 

Reciprocal Any other species that management actions for would significantly reduce 
species the costs ofrecovery of this species. 

K or r-selected A number between 1 (extremely K-selected) and 10 (extremely r-selected) 
that reflects the biological characteristics of the species. 

Habitat area 

Causes of 
decline 
Current threats 

Current status 

Recovery goal 
Recovery 
status 

K-selected species (selection that operates to maximise population size) - a 
species that is a strategist and characteristic of constant or predictable 
environments, typically with relatively slow development, large body size, 
late reproduction, low birth rates, and high survival rates among offspring, 
long life-span, and iteroparity. 

r-selected species (selection that operates to maximise the rate of increase) 
- a species that is opportunistic and characteristic of variable or 
unpredictable environments, typically with relatively rapid development, 
small body slze~ early reproduction, spends a large proportion of energy to 
reproduction, efficient dispersal, short life-span, and semelparity. 

The average area of suitable habitat required to support an individual or pair 
of individuals, as appropriate (please specify). 

One or more of the following options in order of importance: habitat loss, 
predation, competition, natural events, disturbance, fragmentation, disease, 
pollution, over-use, accidental take, other (please specify). 

One or more of the following options in order of importance: habitat loss, 
predation, competition, natural events, disturbance, fragmentation, disease, 
pollution, over-use, accidental take, other (please specify). 

The conservation status category of the species in 2001 using the 
Department of Conservation's Threat Classification System (2001). 

The recovery goal for the species as stated in the recovery plan or draft 
recovery plan. 

The conservation status category of the species when the recovery goal is 
achieved using the Department of Conservation's Threat Classification 
System (2001). 

The recovery goal is to establish at least one viable, self-sustaining, 
unmanaged population of kakapo as a functional component of the 
ecosystem in a protected habitat, and to establish two or more other 
populations that may require ongoing management. 

Estimated The estimated earliest year that the recovery status could be achieved by if 
recovery year total funding equalled estimated total cost. . 
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Estimated 
recovery cost 

Total 
expenditure 
Conservation 
status 

Total funding 

Conservation 
status 

Total cost 

Conservation 
status 

The estimated total cost of achieving the recovery goal (from year of 
publication of recovery plan to earliest year recovery goal could be achieved 
by). 
The estimated total expenditure on actions that has been incurred as the 
direct result of the decision to recover this species from Output Class D5: 
Management Services: Protected Species and Island Habitats (cells are 
formatted to "currency" style). 

Estimate the numerical value ofthe actual conservation status of the species 
for each year by: 
Identifying the conservation status category of the species using the 
Department of Conservation's Threat Classification System (2001). 
Identifying the range of numbers on the Conservation Status Continuum that 
apply to this category. 
Choosing a number within this range that reflects the degree to which the 
species fits the criteria for this category. 

The estimated total funding that could reasonably be expected for each year 
from Output Class D5 given present budgets and past patterns of 
expenditure (cells are formatted to "currency" style). 

Estimate the numerical value of the predicted conservation status of the 
species for the level of total funding for each year by: 
1. Identifying the conservation status category of the species using the 
Department of Conservation's Threat Classification System (2001). 
2. Identifying the range of numbers on the Conservation Status Continuum 
that apply to this category. 
Choosing a number within this range that reflects the degree to which the 
real conservation status of the species fits the criteria for this category. 

The estimated total cost of taking all of the actions that are required to 
achieve the objective for each year from Output Class D5 (cells are 
formatted to "currency" style). 
Estimate the numerical value of the possible conservation status of the 
species for a level of funding equal to 100 percent of cost for each year 
by: 
1. Identifying the conservation status category of the species using the 
Department of Conservation's Threat Classification System (2001). 
2. Identifying the range of numbers on the Conservation Status Continuum 
that apply to this category. 
3. Choosing a number within this range that reflects the degree to which the 
species fits the criteria for this category. 
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Conservation Status Continuum 

0.99 -1.00 

0.95 - 0.98 

0.87 - 0.94 

0.76 - 0.86 

0.62 - 0.75 

Not Threatened 
A taxon that does not fit any of the threatened or at risk categories. This 
includes any that may have declined historically but are now considered 
secure due to widespread distribution, abundance, and stable or increasing 
populations. 

At Risk - Sparse 
A taxon is not currently in decline, but whose population characteristics mean 
a new threat could rapidly deplete their population(s). It has very small, 
widely scattered populations and is either naturally sparse or has become 
sparse as a result of human activities. 

At Risk - Range Restricted 
A taxon is not currently in decline, but whose population characteristics mean 
a new threat could rapidly deplete their population(s). It occurs either in a 
small geographic area (e.g. Three Kings Islands), is restricted to a particular 
habitat (e.g. geothennal areas) or requires very specific substrates (e.g. 
ultramafic rock). It is either naturally restricted or has become restricted as a 
result of human activities. The area of occupancy is less than 100km2 for a 
terrestrial and a freshwater taxon and less than 1,000 km2 for a marine taxon. 

Chronically Threatened - Gradual Decline 
Moderate-large population and small-moderate decline 
A taxon fits at least one status criterion and the trend criterion: 
Status criteria 
1. Total population size is > 5,000 mature individuals. 
2. There are> 15 sub-populations and either: 

a. 500 mature individuals in the largest sub-population, or 
b. Total area of occupancy is > 100 ha (lkm2

). 

Trend criterion 
A predicted decline of 5-30% in total population in the next 10 years due to 
existing threats and the decline is predicted to continue beyond the next 10 
years. 

Chronically Threatened - Serious Decline 
A. Moderate-large population and moderate-large predicted decline 
A taxon fits one status criterion and the trend criterion: 
Status criteria 
1. Total population size is > 5,000 mature individuals. 
2. There are:-:;; 15 sub-popUlations and either: 

a. 500 mature individuals in the largest sub-population, or 
b. Total area of occupancy is > 100 ha (lkm2

). 

Trend criterion 
Predicted decline of 30-60% in total population in the next 10 years due to 
existing threats. 

B. Small-moderate population and small-moderate predicted decline 
A taxon fits one status criterion and the trend criterion: 
Status criteria 
1. Total popUlation size is < 5,000 mature individuals. 
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0.45 - 0.61 

0.24 - 0.44 

0.01- 0.23 

2. There are::;; 15 sub-populations and either: 
a. 500 mature individuals in the largest sub-population, or 
b. Total area of occupancy is::;; 100 ha (lkm2

). 

Trend criterion 
Predicted decline of 5-30% in total population in the next 10 years due to 
existing threats. 

Acutely Threatened - Nationally Vulnerable 
Small-moderate population and moderate recent predicted decline 
A taxon fits at least one status criterion and one trend criterion: 
Status criteria 
1. Total population size is 1,000 - 5,000 mature individuals. 
2. There are::;; 15 sub-populations and either: 

a. 300-500 mature individuals in the largest sub-population, or 
b. Total area of occupancy is 10 - 100 ha (0.1 - 1km2

). 

Trend criteria 
A decline of 30-60% in total popUlation or habitat area in the last 100 
years and the total population or habitat is still in decline. 
1. A predicted decline of 30-60% in total population in the next 10 years 

due to existing threats. 

Acutely Threatened - Nationally Endangered 
A. Small population and moderate-high recent predicted decline 
A taxon fits at least one status criterion and one trend criterion: 
Status criteria 
1. Total population size is 250-1,000 mature individuals. 
2. There are::;; 5 sub-populations and either: 

a. 300 mature individuals in the largest sub-population, or 
b. Total area of occupancy is ::;; 10 ha (0.1km2

). 

Trend criteria 
1. A decline of:?: 30% in total population or habitat area in the last 100 

years. 
2. A predicted decline of:?: 30% in the next 10 years due to existing threats. 

B. Small-moderate population and high recent or predicted decline 
A taxon fits one status criterion and one trend criterion: 
Status criteria 
1. Total population size is 1,000 - 5,000 mature individuals. 
2. There are::;; 15 sub-populations and either: 

a. 300 - 500 mature individuals in the largest sub-population, or 
b. Total area of occupancy is 10 - 100 ha (0.1 - 1km2

). 

Trend criteria 
1. 'A decline of:?: 60% in total population or habitat area in the last 100 

years. 
2. A predicted decline of:?: 60% in the next 10 years due to existing threats. 

Acutely Threatened - Nationally Critical 
Very small population or a very high predicted decline 
A taxon meets any of the following three criteria: 
1. Total population size is ::;; 250 mature individuals. 
2. Human influences have resulted in::;; 2 sub-popUlations and either: 

a. 200 mature individuals in the largest sub-popUlation, or 
b. Total area of occupancy is ::;; 1ha (0.01km2

); 
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0.00 

3. A predicted decline of;::: 80% in total population in the next 10 years due 
to existing threats. 

Extinct 
A taxon where there is no reasonable doubt, after repeated surveys in known 
or expected habitats at appropriate times (diurnal, seasonal and annual) and 
throughout the taxon's historic range, that the last individual has died. A 
taxon that is extinct in the wild but occur in captivity or cultivation are as 
Nationally Critical and are qualified with the letters EW (Extinct in the 
Wild). 
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Completed example for the Black Stilt 

Species 
Conservancies 
Reciprocal species 
K or r-selected 
Habitat area 

Black stilt (Himantopus novaezelandiae) 
Canterbury 
None 
5 
3-5 ha 
predation, habitat loss 
predation, habitat loss 
Nationally critical 

Causes of decline 
Current threats 
Current status 
Recovery goal To establish self-sustaining populations of black stilt to ensure the 

species' survival in the wild without a continuing need for 
intervention. 

Recovery status 
Estimated recovery year 
Estimated recovery cost 

Nationally endangered 
2011 
$9,560,000 

Annual past expenditure (to nearest $10,000) 
Financial year 1993/ 1994/ 1995/ 1996/ 1997/ 

4 5 6 7 8 
Total $120, $120, $180, $22,0 $450, 
expenditure 000 000 000 00 000 
Conservation 
status 0.06 0.06 0.06 0.06 0.07 

1998/ 
9 

$450, 
000 

0.08 

Ann 1 fu fu d' d f b' ( ua ture n mg an costs 0 0 )Jechves to nearest $10000) , 
2003/ 2004/ 2005/ 2006/ 2007/ 2008/ 

Financial year 4 5 6 7 8 9 
$400, $400, $400, $400, $400, $400, 

Total funding 000 000 000 000 000 000 
Conservation 
status 0.13 0.14 0.15 0.16 0.17 0.18 
Cost of $300, $300, $300, $300, $400, $400, 
Obiective 1 000 000 000 000 000 000 
Cost of $300, $300, $300, $300, $300, $300, 
Objective 2 000 000 000 000 000 000 
Cost of $600, $300, $300, $300, $100, $100, 
Objective 3 000 000 000 000 000 000 
Cost of $20,0 $20,0 
Objective 4 $0 $0 $0 $0 00 00 
Cost of $60,0 $60,0 $60,0 $60,0 $100, $100, 
Objective 5 00 00 00 00 000 000 
Total recovery $1,26 $960, $960, $960, $920, $920, 
cost 0,000 000 000 000 000 000 
Conservation 
status 0.14 0.16 0.18 0.20 0.24 0.26 
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1999/ 2000/ 20011 2002/ 
0 1 2 3 

$430, $380, $400, $400, 
000 000 000 000 

0.09 0.10 0.12 0.12 

2009/ 2010/ 2011/ 2012/ 
0 1 2 3 

$400, $400, $400, $400, 
000 000 000 000 

0.19 0.20 0.20 0.21 
$400, $400, $200, $200, . 

000 000 000 000 
$300, $300, $200, $200, 

000 000 000 000 
$100, $50,0 $50,0 $20,0 

000 00 00 00 
$20,0 $20,0 $20,0 $20,0 

00 00 00 00 
$100, $100, $100, $100, 

000 000 000 000 
$920, $870, $570, $540, 

000 000 000 000 

0.28 0.32 0.36 0.40 
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Letter accompanying the Recovery Group Leader Survey 

~ Department of Conservation 
Te Papa Atawhai Internal Correspondence 

To: ????Conservator?????? 
????Conservator?????? 

From: John Ombler, Regional General Manager (Central) 
c.c. Peter Lawless, Regional General Manager (Northern) 

John Cumberpatch, Regional General Manager (Southern) 

Date: 21 August 2002 

Our file ref: 

Subject: REQUEST FOR RECOVERY GROUP LEADER INPUT 

Background 

SPP:0004 

Emma Moran is researching the recovery of threatened species for 'her Masters thesis of Applied 
Science at Lincoln University. The topic of her thesis is: "An analysis of the costs of conserving 
threatened species in New Zealand" She argues that information on recovery costs is important 
for the success of attempts to gain enough resources for conservation, and for the setting of 
priorities to allocate these resources between threatened species. As part of this research, she 
would like the assistance of nine Recovery Group Leaders to collect data on a range of 
threatened species with recovery plans. Recovery Group Leaders would be asked to complete a 
questionnaire for the species they are currently the leader for. The focus of the questionnaire is 
on annual expenditure on the species over the past 10 years, and estimating the cost of achieving 
all the objectives in the recovery plan for the species over the next 10 years. To be of use in her 
research, Emma would like information on both past expenditure and estimates of future costs 
for each species. 

RGM's Decision on This Request 

The Regional General Manager Central has considered Emma's request and made the following 
decision: 

• The request for information on past expenditure will be treated as an official information 
request and there will be a charge for the time spent on the request (i.e. it is compulsory to 
responds to this request). 

• The request to predict the cost of funding objectives in the recovery plan over the next 10 
years is discretionary and there will be a charge for time spent on the request. Conservators 
have the ability to decline the request for recovery group leaders to provide new information. 

It is estimated that it will take between 1 - 8 hours (but probably about 4 hours) for each 
recovery group leader to complete these two requests (based on the trial where three recovery 
group leaders completed the questionnaire). 
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Request for Recovery Group Leaders Input 

This is a request for Recovery Group Leaders identified in Table 1., to provide information on: 
1. Past expenditure (last 10 years) on species recovery - this is an Official Information 

request and must be completed. 
2. Predictions of the cost of funding all the objectives in the recovery plan over the next 10 

years - this request is discretionary. 

Action Required 

1. Pass on the request for information on past expenditure to recovery group leaders to action 
using the instructions in Appendix 1. This request is to be completed within 20 working 
days from payment of the deposit as this is an Official Information Request. 

2. Accept or decline the request for new information by emailing Fran Begley 
fbegley@doc.govt.nz 

3. If you accept the request for new information, pass it on to recovery group leaders to action 
using the instructions in Appendix 2. This request is to be completed within 20 working 
days of you accepting it. 

Table 1: Recovery Group Leaders and Species 
Recovery Group Leader Species (requires confirmation Features of the recovery 

with Emma) pro~ramme 

Dave Houston, Oamaru Field Otago or Giant skink If it is easier to do both species then 
Centre do both otherwise do a single 

species. Single conservancy plus 
SRU input 

Peter Gaze, NelsonlMarlborough Cooks Strait or Brother's Island If it is easier to do both species then 
Conservancy tuatara do both otherwise do a single 

species. Multiple conservancies 
plus SRU input 

Pete McClelland, Southland Campbell Island teal Single species, single conservancy 
Conservancy & MtBruce 
Carl McGuiness, Biodiversity 1 Carabid species ? 
Recovery Unit 
Ian Miller, NelsonlMarlborough 1 weta species - preferably one that single species, may be multiple 
Conservancy a reasonable amount of recovery conservancies 

work has been undertaken on 
Nick Head, Canterbury Pittosporum patulum Single species, multiple 
Conservancy conservancies 
Geoff Hudson, Opotiki Area Office North Island kokako Single species and multiple 

conservancies 
Richard Allibone Otago galaxiid complex (select Single or multiple species 

either the group or one species 
whatever works at a practical level) 
- non migratory galaxiids 

John Sawyer, Wellington Pygmy button daisy LeptineZZa 
Conservancy Office nana 
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Appendix 1 Request for Information on Past expenditure (last 10 years) on the species 

1. Attached are a covering letter from Emma Moran explaining her request, an excel 
spreadsheet questionnaire, an explanation on conservation status, and a worked example of 
the questionnaire. Key definitions are: 

"Cost" is the financial resources required to achieve the recovery goal of a species 
in a timely way. 

"Funding" is the fmancial resources allocated to achieve the recovery goal of a 
species. 

"Expenditure" is the fmancial resources actually utilised to achieve the recovery 
goal of a species. 

Both funding and expenditure may be equal to, or only a part of, cost. It is important 
when estimating cost not to be restricted by past funding or expenditure. 
2. Save a copy of the questionnaire. 
4. Complete the part of the questionnaire on past expenditure for your species within 20 

working days from payment of the deposit as this is an Official Information Request. 
3. The spreadsheet contains "Comments" indicated by a triangle in the top right hand corner of 

a cell. The comments provide explanation on the terms used in the spreadsheet. Read them 
through before completing the spreadsheet. You can print them out by going into page 
setup, sheet, comments, select 'at end of sheet', also select 'row and column headings'. 

4. If you have any questions or require clarification about the questionnaire contact Emma 
Moran at morane@lincoln.ac.nz or phone (03) 7685986. 

5. Record the time you take to answer this part of the questionnaire to the nearest half hour 
and email thisinformationtoFranBegleyfbegley@doc.govt.nz 

6. Email thecompletedquestionnairetoEmmaMoranmorane@lincoln.ac.nz 
7. Email acopyofthecompletedquestionnairetoFranBegleyfbegley@doc.govt.nz 

Appendix 2 Request for Information predicting the cost of funding all the objectives in 
the recovery plan over the next 10 years 

1. Attached are a covering letter from Emma Moran explaining her request, an excel 
spreadsheet questionnaire, an explanation on conservation status, and a worked example of 
the questionnaire. Key definitions are: 
"Cost" is the fmancial resources required to achieve the recovery goal of a species 
in a timely way. 

"Funding" is the fmancial resources allocated to achieve the recovery goal of a 
species. 

"Expenditure" is the financial resources actually utilised to achieve the recovery 
goal of a species. 

Both funding and expenditure may be equal to, or only a part of, cost. It is important 
when estimating cost not to be restricted by past funding or expenditure. 

2. Save a copy of the questionnaire. 
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3. Complete the part of the questionnaire on predicting the cost of funding all objectives in 
the recovery plan for your species over the next 10 years within 20 working days of your 
Conservator accepting this request. 

4. The spreadsheet contains "Comments" indicated by a triangle in the top right hand corner of 
a cell. The comments provide explanation on the terms used in the spreadsheet. Read them 
through before completing the spreadsheet. You can print them out by going into page 
setup, sheet, comments, select 'at end of sheet', also select 'row and column headings'. 

5. If you have any questions or require clarification about the questionnaire contact Emma 
Moran at lllorane@lincoln.ac.nz or phone (03) 768 5986. 

6. Record the time you take to answer this part of the questionnaire to the nearest half hour 
and email thisinformationtoFranBegleyfbegley@doc.govt.nz 

7. Email thecompletedquestionnairetoEmmaMoranmorane@lincoln.ac.nz 
8. Email acopyofthecompletedquestionnairetoFranBegleyfbegley@doc.govt.nz 
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Appendix C 

Pygmy Button Daisy 

J. Sawyer (personal communication, September 17, 2002) 
Our senior managers were given the option of not completing the spreadsheet of 
expected costs over the next 10 years so my instructions were to just do past 
expenditure. Most of our expenditure is in staff time monitoring and maintaining 
populations annually (including negotiating legal protection). There are small costs 
involved in fencing and planting. The largest cost was a survey III 

Nelson/Marlborough which resulted in more of the plant being discovered. 

Mercury Island Tusked Weta 

No reason provided .. 

Otago Skink and Grand Skink 

D. Wakelin (personal communication, September 17,2002) 
I am assisting with your request for information on the costs of protecting giant 
skinks. I gather it is not going to be possible to answer part two of your request re 
costs for the next 10 years. I assume you want salary costs as well. So far, we have not 
been able to find these as we only moved to a financial system that allocated staff 
hours to projects in recent years. There has also been significant volunteer input to the 
giant skink programme and that won't be able to be quantified. 

Forwarded by F. Begley (personal communication, September 4,2002) 
I am declining to provide an estimate of the cost of implementing the Giant Skink 
Recovery Plan over the next ten years. That is because there are gross uncertainties in 
relation to the Lindis populations of Otago and Grand skink. These populations have 
not been comprehensively surveyed in recent years. Until more recent surveys are 
conducted, we will not lmow which are the prime habitats requiring protection or how 
many of them there might be. We therefore cannot begin to estimate the cost of 
negotiated habitat protection nor the cost of ongoing management. The cost of habitat 
protection and ongoing management of the Macreas habitats is known, but this cannot 
necessarily be extrapolated to the Lindis. 

Brothers Island Tuatara 

1. Miller (personal communication, September 11, 2002) 
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I've had to do this in the absence of Peter Gaze (RGL) who is on extended leave. 
I've worked with tuatara in the past but not in recent years. I've stuck with Brothers 
tuatara for the questionnaire as that's the species of the two selected on which most 
active management has occurred and whose costs are easiest to estimate. 
Estimating costs to nearest $10,000 would have meant $0 for most years. I've 
therefore given a more indicative figure - "<$5,000" for most years (it would probably 
have been about $2000-2500). Two island transfers have been made (Titi in 1995; 
Somes in 1998) which pushed up costs and conservation status (as defined here) by 
small amounts. HOWEVER ......... both of these transfers have received a significant 
boost by the removal from the wild and captive incubation of eggs by Victoria 
University, with subsequent raising of hatchlings to about 5 years old by Nga Manu 
Wildlife Centre in Waikanae. The reniovals were initially for research purposes but 
with the likelihood of island introductions as an end-use for the juveniles. The 
continued involvement of both institutions therefore gave us a considerable head­
start for these transfers at no cost to the department. I do not know what the costs 
would have been for the institutions, but in some years they would have been quite 
substantial. So their costs are not included in the table. (The transfers never 
involved more than 20 adult animals from the very limited original popUlation; the 
bulk of 'transferees' were these captive bred juveniles.) In addition, some DoC costs to 
do with island security and some ongoing monitoring will be absorbed within island 
management budgets, making it difficult to isolate these. 

It is uncertain to me at this stage what recovery effort lies ahead for this species. I 
understand that one more transfer is in the wind (within Marlborough Sounds) but do 
not know if or when this is likely to occur. Also, the debate as to this species' original 
range has never been settled (and may never be settled?) so there is no clear idea of 
how many more sites, if any, the species could be transferred to. For this reason I have 
declined to fill in the section on future expenditures and outcomes. For what it's worth 
I would guess that total direct expenditure on the species over the next 10 years will 
remain at or below $5,000 per year (cost of ongoing monitoring, etc.), unless a further 
transfer goes ahead. With such a transfer the 'conservation status' estimate would rise 
to around 4.2. The beast doesn't reproduce frantically fast so you're probably looking 
at a couple of decades down the track to when the payoff starts to come in. 

Chevron Skink 

N. Peet (personal communication, September 20,2002) 
I have spoken with my conservator and I regret that I will be unable to make 
predictions for costs associated with the recovery of North Island Oligosoma species 
for the next 10 years. This sort of information is not available and any estimates that 
might be made could be hugely inaccurate. In many cases we have not got enough 
information to know exactly what recovery actions will be required and in others 
recovery actions are part of wider restoration schemes not specifically aimed at skinks 
e.g. pest eradication. I will do my best to get you costs for one of the Oligo soma 
skinks for the last ten years. Again this is difficult to identify and time consuming as 
budgets for species programmes do not always identify costs associated with skinks as 
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opposed to other species. In addition these budgets are not held by recovery groups so 
I will need to contact colleagues elsewhere in the country. 

Canterbury Mudfish 

R. Miller (personal communication, October 22, 2002) 
The estimates for expenditure for the last 10 years are just that, estimates ! I note 
though that the sheet requests it to the nearest 10K!!! (I've used smaller units !!). I 
have not been able to cost out the carrying out the actions for the next 10 years, for the 
simple reason that its all a bit arbituary really!!! (i.e. how long is a piece of string! !). 
However, the first priority for the key sites is to fill in a register containing 
information about each site (including if its protected etc), so that will obtain the sort 
of information that might then help us to determine how much it might cost to achieve 
the action of protecting each site (e.g. a willing landowner may just protect it anyway, 
a more reluctant one might require us to purchase it etc). Costs for the second 
objective are mainly planner's time, and as that isn't split up into what species they're 
advocating for, it's a bit difficult to factor in. Objective 4 (monitoring) is likely to be 
covered by existing resources whereas objective 5 (addressing research needs) will 
require either specific science bids, or piggybacking on other agencies research. 
Objective 6 (involvemnet of iwi) probably wont be hugely expensive, unless they 
decide to create wetlands (action 6.3). Sorry I can't be more helpful than that. This is 
the first year of the recovery group, so I think we can be excused for not having 
everything sorted straight away. 

Otago Galaxid 

F. Begley (personal communication, September 2,2002) 
I have just received word that the Biodiversity Research Unit Manager has just 
declined the offer for the Galaxids. I understand that this is an Official information 
request, but the managers can still turn it down regarding many different matters, e.g. 
work load of the Recovery Group Leaders. The BRU manager is the Recovery Group 
Leader's manager and makes the call from what the leader tells her. I talked to the 
galaxid leader and he said that it would take around a week and a half to get just the 
past expenditure information due to the fact that it is not kept with him, but scattered 
around the country and there are a lot of bills that haven't been sent out to them 
regarding past legal battles over land use, etc. 

Forward by F. Begley (personal communication, September 4,2002) 
I have replied to Fran that I will not be doing any of the future cost estimates. Partly 
as I just don't have a clue what we will be spending over the next ten years. I also am 
going to have to ask for help through the line to get estimates of what has been spent 
on galaxids in the last ten years. Money has come from S&R, head Office legal 
budgets, Otago Conservancy budgets, the old NPP funds, I have none of these figures 
at hand. I had a brief chat with Murray Neilson in Otago as Murray has run a lot of 
these projects and he says we will have Marcus Simons (his manager) for some of his 
time to track down what he has received and spent on various projects. Murray (like 
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myself) is working on the Contact Energy C1utha River consents and Project Aqua on 
the Waitaki and hasn't spare time, he thinks Marcus will say no at present. We both 
also think this is a job that will take a lot more than four hours. 

Yellow-eyed Penguin 

No reason provided. 
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